Liposomes are microscopic vesicles containing aqueous compartments separated by phospholipid bilayers.' These particles are taken up by the phagocytic cells of the reticuloendothelial system, and their uptake can be demonstrated in vivo using liposomes radiolabelled with gamma emitting radionuclides such as technetium (Tc).2 Tc labelled liposomes have been used in attempts to identify macrophages surrounding tumour tissue3 and deep seated infection. 4 More recently we have shown that radiolabelled liposomes can be used to identify the inflammatory tissue associated with rheumatoid arthritis.? Gammacamera joint scintigraphy with bone seeking radioactive isotopes has also been used to identify early inflammatory changes in a variety of arthropathies and shows abnormalities before the appearance of radiographic changes.6 7 The precise mechanisms which lead to positive scintigraphs in the liposome and bone scans are unclear, and in our previous studies we suggested that the mechanisms are different. In this paper we extend our preliminary observations on patients with rheumatoid arthritis to include other inflammatory polyarthropathies, and we compare the appearance obtained using technetium radiolabelled methylene diphosphonate and liposome scintigraphy with radiography. We also compare each investigation with respect to sensitivity in detecting clinically active disease. Regions of interest were created using the Dyanne system for the whole hand, the carpus, the five metacarpophalangeal (MCP) joints as one region, and for the five hand digits. A background region was drawn between the carpus and the MCP joints. The counts in each region of interest were then randomised to unit area and the ratio for each normalised count to the background normalised count determined.
STATISTICS
Wilcoxon's sum of rank rests for unpaired data was used to compare scores between different groups.
Results
All clinical assessments, radiographic and scinti-SS_ _ I.., A Inflammatory joint disease 487 graphic grading were done indepenidently, and the observers were blind to the results of the other assessments. Fig. 1 shows the results of the three investigations in a patient with active seropositive erosive rheumatoid arthritis. The radiograph showed erosions in the wrists, MCP, and proximal interphalangeal (PIP) joints, which are the areas of increased uptake in both the liposome scans and the bone scan. The bone scan, however, showed diffuse uptake in the wrists, whereas the liposome scan showed more focal intake around the synovial proliferation over the ulnar head, particularly on the left side. The bone scan showed increased activity over the right third PIP and left first MCP, which was not evident on the liposome scan. In most patients with active disease, however, very similar patterns of activity were seen with both the bone scan and the liposome scans. In patients with inactive RA the liposome scans were normal even In psoriatic arthritis the radiographic changes were similar to those in RA, with periarticular osteoporosis and erosions in the small joints, including the distal interphalangeal (DIP) joints (Fig. 2) . The bone scan again mirrored the radiological changes, and even though the liposome scan was positive, there were interesting differences between the scans. The liposome scan showed the tenosynovitis of the left index finger, which clinically had a sausage digit appearance. The diffuse uptake did not correspond with the more localised area of uptake over the DIP joint visible on the bone scan. In a patient with arthritis mutilans, however, the extensive osteolysis was evident on the radiographs and bone scan (Fig. 3) , but in the absence of synovitis there was no uptake evident on the liposome scan of the small joints. The liposome scan failed to identify areas of inactive disease even though there was extensive joint destruction. Fig. 4 shows the three investigations in a patient with osteoarthritis, who as well as having cystic changes in the wrists had an acutely tender Bouchard's node over the PIP joint of the third finger on the right hand. A Heberden node over the DIP joint of the same finger was also tender. These clinically painful and tender joints were identified on bone scan and also by the liposome scan, though the degree of uptake appeared less than that observed in patients with RA or psoriatic arthritis. In non-inflammatory osteoarthritis Heberden's nodes were present over the DIP joints, but these joints were non-tender and associated with increased activity only on the bone scan.
We also compared the scintigraphic and radiographic findings with the clinical assessment of joint inflammation. The patients with RA and high Fig. 3 The abnormality is not confined only to rheumatoid arthritis but is also seen in psoriatic arthropathy, where an inflammatory synovitis with mononuclear cell infiltration similar to RA is seen. It is interesting to note that positive liposome scans are also seen in the inflammatory subgroup of osteoarthritis. Recent work on bone scanning in generalised nodal osteoarthritis has commented on the marked dissimilarity in severity of involvement on x ray compared with MDP scan,' 5 suggesting that the scan reflects a different process from the anatomical change seen on radiographs. We suggest that liposome scanning may be able to help in differentiating between these subgroups. In our study only those patients with clinical evidence of inflammation had positive liposome scans, while in the non-inflammatory subgroup of osteoarthritis, even though the bone scan was positive, there was no increased activity on liposome scan.
Despite the lack of specificity associated with the use of radiolabelled liposomes in inflammatory joint disease our studies suggest that, even allowing for the limitations of using a single parameter to assess joint inflammation, it may be a sensitive indicator of changes in the clinical state. Determination of the factors contributing to a positive scan or whether this technique offers any advantages in monitoring disease progression must await further studies. 
